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Analysis Disclaimer

• DISCLAIMER AGREEMENT

•

• These manufacturing cost model results (“Data”) are provided by the National Renewable Energy 

Laboratory (“NREL”), which is operated by the Alliance for Sustainable Energy LLC (“Alliance”) for the U.S. 

Department of Energy (the “DOE”).

•

• It is recognized that disclosure of these Data is provided under the following conditions and warnings:  (1) 

these Data have been prepared for reference purposes only; (2) these Data consist of forecasts, estimates 

or assumptions made on a best-efforts basis, based upon present expectations; and (3) these Data were 

prepared with existing information and are subject to change without notice.

•

• The names DOE/NREL/ALLIANCE shall not be used in any representation, advertising, publicity or other 

manner whatsoever to endorse or promote any entity that adopts or uses these Data.  

DOE/NREL/ALLIANCE shall not provide any support, consulting, training or assistance of any kind with 

regard to the use of these Data or any updates, revisions or new versions of these Data.

•

• YOU AGREE TO INDEMNIFY DOE/NREL/ALLIANCE, AND ITS AFFILIATES, OFFICERS, AGENTS, AND 

EMPLOYEES AGAINST ANY CLAIM OR DEMAND, INCLUDING REASONABLE ATTORNEYS' FEES, 

RELATED TO YOUR USE, RELIANCE, OR ADOPTION OF THESE DATA FOR ANY PURPOSE 

WHATSOEVER.  THESE DATA ARE PROVIDED BY DOE/NREL/ALLIANCE "AS IS" AND ANY EXPRESS 

OR IMPLIED WARRANTIES, INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 

MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY DISCLAIMED.  

IN NO EVENT SHALL DOE/NREL/ALLIANCE BE LIABLE FOR ANY SPECIAL, INDIRECT OR 

CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER, INCLUDING BUT NOT LIMITED TO 

CLAIMS ASSOCIATED WITH THE LOSS OF DATA OR PROFITS, WHICH MAY RESULT FROM AN 

ACTION IN CONTRACT, NEGLIGENCE OR OTHER TORTIOUS CLAIM THAT ARISES OUT OF OR IN 

CONNECTION WITH THE USE OR PERFORMANCE OF THESE DATA.
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NREL System Price Model: Q4 
2010 Results
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NREL System Price Model: Q4 
2010 Results
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NREL System Price Model: Q4 
2010 Results
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NREL PV System Price Model: 
Rooftop

•Installation Materials
• Modules

• Racking, through roof mounts

• DC wiring, combiner boxes, disconnect, 

conduit and connectors

• Inverter

• AC wiring, meter, monitoring, disconnect, 

conduit and connectors

•Installer Markup:
• Inventory and contingency costs
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•Labor content, rates:
• Labor type (electrical, hardware)

• Installation time per component

• Overhead

• Installer profit

•Indirect capital costs:
• Local and utility permitting

• Commissioning

• Sales tax

http://solarpanelsguides.com/wp-content/uploads/2009/05/solar-panels.jpg
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NREL PV System Price Model: 
Utility Scale

•Installation Materials:
• Modules

• Racking, ground mounts (tracker)

• DC wiring, combiner boxes, disconnect, 
conduit and connectors

• Inverter

• AC wiring, meter, monitoring, disconnect, 
conduit and connectors

• Land, Site Preparation
• Land purchase, or lease

• Leveling, plant removal, sediment control, 
roads, fencing, surface treatment

• Installer markup
• Inventory and contingency costs

•Labor content, rates:
• Labor type (electrical, hardware)

• Installation time per component

• Overhead

• Installer profit

•Indirect capital costs:
• Environmental permitting

• Grid interconnect (materials, labor)

• Sales tax
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Results May Vary: e.g. Economies 
of Scale

• Based on project specifics, difficult to make comparisons

…even within a single market sector.
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Utility Scale PV: Uncertainty 
Analysis (1)

•Regional cost differences

• Labor rates

• Installer productivity

• Permitting and delays

• Land costs

•Technology selection

• Module efficiency

• Configuration

•Economies of scale

• Project size (indirect costs)

• Installer purchasing power
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Utility Scale PV: Uncertainty 
Analysis (2)
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Summary and Discussion

• Non-module hardware costs: 25-30% of system prices

• Labor costs: 13-20% of system prices 

• Indirect costs: 5-7% of system prices

• Residential PV installer overhead (54%) more than 3x national 
average for electrical contractors

• Reflects higher cost of doing business (regulatory, productivity, etc.)
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Thank You

Questions
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Installation Materials
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Installation Labor
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Indirect Installation Costs
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